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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a metal base circuit board, 
in wliich current capacity is enhanced by decreasing electrical 
resistance at the soldered part of a high current circuit, while 
enabling alkaline stripping resist. 

SOLUTION: The method for manufacturing a metal base circuit 
board sequentially comprises a step (1) for forming a metal base 
board, by laminating a composite foil of copper/aluminum/copper on 
a metal plate via an insulation layer, a step (2) for removing a 
desired part of the exposed copper layer in the metal base board by 
etching, a step (3) for etching the exposed aluminum using the 
copper layer as an etching resist, and a step (4) for etching both the 
surface copper layer and the underlying copper layer by providing 
an etching resist at a desired part of the copper layer. 
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[Detailed Description of the Invention] 

fTlieVechnical field to which invention relates] This invention relates to the metal base circuit 
Wd a^d^ts manufacture approach for [ which can obtain the high density hybnd integrated 
St^th which high febiiUty electronic parts or high febrility electronic parts, and control 
S ^ctronic partTfitted the hybrid integrated circuit mounted in hi^ density, and which is 
excdlent in high heat dissipation nature and thermal shock resistance and is so excellent m 
dependability ] hybrid integrated circuits. 

[Description of the Prior Art] Metal plates, such as a metal with thermal conductivity good as the 
ScuTCd which mounts high febrility electronic parts, for example, alummum, and copper. 
^ used for al^e material, the insulating layer which consists of inorganic filler content resm 
S alnctaess of about dozens of micrometers is prepared on this metal plate, ^d the met^ 
T^e cMo^xd to which the laminating of the circuit which consists of an electoc conduchon 
f 1 o« cTd insulating layer further was carried out is used. The metal base circuit board has high 
S^Xn^^M^^d"^ use electronic parts with big calorific value, it is 

nrpfrrablv used for the application ofthe high power field etc. ^ ^ 

mooafl^^wev^^^^ about s^d metal base circuit board for application fields, with the advancement 
of a fonction, th^ element number and the number of I/O which are mounted ma subst^te 
Tncrea^ ^^d the number of wiring between I/O and a component is mcreasing m comiection 
wUh^s ^erefore, with increase of the number of wiring in the circuit board an ^ea required 
for wMng h^ increLe-ized and it is becoming enlargement of the circmt board, and the 
f^r^KTi^ral nroblem in which a cost rise should be solved on industry. 

Omi IC^^^^^ ^Proach of etching the conductive foil fonned on the insulatmg layer on a 
metal o^teL^e of ^e approaches for [ the ] carrying out circuit formation, and c^ng out 
S^u t foSirtion in the mSal base circuit board is learned Although it etches by said conductive 
Seing immersed in a meltable etching reagent after printmg m this approach on the 
fonSve foil front face of the part which serves as a circuit in etchmg-resist iidc with screen 
nrinlS ^d hardening said ink Adjustment of the amount of ink in screen-stencil was not easy. 
S what't naSrow circuit spacing was not obtained easily (refer to JP,7-44087 A), n^e^. - 

TsZL to lessen said amount of ink - an open circuit and a conductor - a deficit anses, 
lieU if a pfoblem that a satisfactory product cannot be obtained, and, as for the mimmum cucmt 
^nacine only the about 250-micrometer thing was obtained conventionally. 
To^sf Moreover, although there is the approach of perfomiing selective etchmg of aluminum 
rd copper^ upper layer about the circuit which has arranged copper in tiie aluminum lower 
Wr ^d f^ng a wire bonding pad and a soldering pad. in order to etch aluminum and to use 
Zli^g^S^t of an alkali system, etching resist of an alkaU exfohation mold caxmot be 
used buTft is necessary to use the etching resist of an organic solvent exfoliaUon mold^ An 
oSit noncombustible by the organic solvent which can be used for resist exfohaUon 1^ 
nriwems such as environmental destruction of carcinogenic or ozone layer dep etion, and a 
?^r?nCmable object needs explosion-protection-izing of a produchon facility or work 
e^vh^t^ent. Moreovei. a solvent exfoliation mold photoresist also has the same problem. 
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r00061 furthennore, the soldering section of the circuit where the part of copper foil requires a 
high current in the circuit board which has the circuit which has arranged copper m the 
almninum lower layer in the upper layer, and formed the resistance circuit in it by copper foil 
since the aluminum layer is removed although soldering of components is Performed to k.wer 
layer copper foil - electric resistance -- large - becoming -- current capacity -- *♦** - there was 
a problem of being unable to do which it hears. 

rpS^blem(s) to be Solved by the Invention] This invention is made in view of the above- 
mentioned situation, and the purpose is in enabling use of the screen-stencU etching resist of ^ 
Tucali exfoUation mold, and the photoresist of an alkali exfohation mold at the etching r^ist for 
formation of a circuit, and offering the metal base circuit board which reduced the electric 
resistance of the soldering part of a high current circuit, and has improved current capacity. 

[MeSs for Solving the Problem] Namely, this invention is the manufacture approach of the 
metal base circuit board of having prepared the circuit which consists of a compound foil of 
copper / aluminum / copper through an insulating layer on the metal plate. (1) The process which 
carries out the laminating of the compound foil of copper / aluminum / copper thiou^ an 
insulating layer, and forms a metal base substrate on a metal plate, (2) The process which carries 
out etchiSg removal of the request part of the copper layer which has exposed said metal base 
substrate (3) Etching resist is prepared in the request parts of a process and (4) copper layers 
which use said copper layer for etching resist, and etch the exposed alummum. A surface copper 
laver It is the manufacture approach of the metal base circuit board characterized by passmg 
tliough the process which carries out etching processing of both the lower layer copper layers 

r00091 T^s invention is the manufacture approach of the aforementioned metal base circuit 
board characterized by adding the process which carries out etching removal of the aluminum 
layers other than the aluminum layer of the lower part of the copper layer of (5) surfaces, and 
repeating the aforementioned (4) process further after the aforementioned (4) process. 
rOOlOl -niis invention is the manufacture approach of the aforementioned metal base circuit 
board characterized by etching so that an up copper layer may moreover be removed m the 
process of the above (4), making a lower layer copper layer remam. 

rOOl 11 This invention is the manufacture approach of the aforementioned metal base circuit 
board characterized by preparing a solder resist layer so that solder can be prepared m the 
location of a request of the circuit which consists of a copper layer as a final process. 
r00121 Moreover, it is the metal base circuit board which prepared the cux:mt which consists of a 
compound foil of copper / aluminum / copper through an insulating layer on the metal plate the 
minimum circuit width efface is the metal base circuit board charactenzed by 25-micrometer or 
more being 1 00 micrometers or less, and this invention is the aforementioned metal base circuit 
board characterized by the maximum current which flows in a circuit being more than Imicroper 
circuit width of face of 1 micrometer A as the desirable embodiment. 

[Embodiment of the Invention] The result which this invention person exaniined experimaitally 
variously in view of the situation of said well-known technique. It is using the compound foil of 
copper / aluminum / copper for the metallic foil for circuit formation, and usmg a copper layer, if 
it carries out using etching of an alkaU exfohation mold on the occasion of etching of a copper 
layer in the etching case of an aluminum layer. The minimum circuit width of face which was 
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resist of an organic solvent exfoliation mold n^^J^^^^-^y ^^i^y with the small electric 

toventton is explained. The 1st P^^°'^JZT^^^«^ by which the laminatmg was 

S^p« slTe^.^ plate 1 as it is — ^„posite of the thennal 

si Although the gen-=^-P'^°t™^ f-^^',%Sr^T.;sed as a metal plate 1 it is rich m 

Moreover, the Wckness O-'"' ^"^""^^f ^,e«ric insulation and thennal conductiviW 
(00161 In order for an ^^^"^"""^JZ li^^^^. minerals filler is independettt m which 
generally the resin of rmnerals filler content »s "MO. a mm oxidation sihcon, 

Sn this invention, although ceramic P^^^t^^i^is^ in^any cases in onler to attain said 
SSil nitride, silicon nitride, b°~" ■^^^^^"^'^y Lnnosetting resin^ stich as 

copper foil were compounded with both ^^^es oi a invention. . ^ 

compound foil of the copper / aluminum / ^°PPf ^^^^^^^ foil, what is necessary is just 1 
mm About the thickness of the copper of s^d ^^P°^^ effectiveness of alummum 

micrometers or more. In less than 1 ^'^^^^^^^^ can be formed about the upper Imut. 

may show up enough, and it may not be. Moreover i^J ^.^^ amount, and 

Sugh th^e will be no limit on V^^^^^^i^'^^^^ ^^^^^ 10 micrometers. Moreover, smce it 
Snce itis not desirable in respect °f P'^^d^*^!^^;!^' 'J'' ^^^^ the part which the upper copper 
rnecessary to take into --^-^^X^W of th'e upper copper layer 

io«^r etched and disappears completely aooui uic u - ^ f a soldenng 

Tii^Stite abovc'and the part «Wch ^^^'X's^e dSrable. It is desirable that 
Zx after etching, 2 micromet«s or ™'^,i?^7^°^4ideration of the case where ren«m a 

more less than 500 tmcromete^are ^^^^ J^^^^^, exceeds 500 micrometers m it. it is 

produced in the case *^„^?,"^^^Xby poor etching may be produced. 

because the short-circuit betvveen the c^cuits Dy p ^^^^^^ ^^^^^ of the 

[00201 The 2nd process of this "J^^^^^^J^^J^^^^^^^ has exposed the metal base 

request part of the copper layer (the '^Pl^f ^J^°PP/'3^^^^^^ the well-known etching approach is 

£rvL:r^?i:^s:%^trHb=^^^ 



nersulfuric acid soda water solution, etc. can be used conventionally (refer to drawml )• 
foSTme 3rd process of this invention is a process which uses the copper layer of the uppj 
So wWch tEe desired configuration was added by said actuation as a resist a^ the time of 
ZZll Z^^Zn, and etches the exposed aluininum. As an etchmg reagent in this case a 
cS^SX^odium water solution, a caustic potash water solution, etc. can be used (refer to 
d ^^LT i ln this process, although applying the possible cupric-chlonde water soluUon of 
e^Zlbo tfirb^ ] copper and aluminum and a ferric-chloride water solution is also 
cSed sL^ce^i etch rates of the copper in one etching reagent and alummum differ, it is 

f^2ll ^?4SiTrocer^^^^ invention is a process which prepares etching resist in the part of a 
[S?f a copper layer, and carries out etching processing of both a surface copper layer and 
Sw^r layS^Lpp^layer, and is most characteristic process in this mvention. About the 
Scl^TiXr^^ed in the part of a request of a copper layer, when attammg the purpose of 
S^^vS?i^bove-mentioned, alkali exfoliation mold etching resist is used. The circuit 
wWch consists of copper / aluminum / copper, and/or the circuit which consists of ^ 
I^^WcSper are formed as illustrated to drawing 4 by passing through this process The 
?^^uUaES to solder a semiconductor device and the latter has the suitable descnption for 
wire bonding which uses an aluminium wire or a gold streak. 

?S^0231 hi Sds process, especially the thickness of the copper layer of the ^PP^^ [^y^ °fthe 
S^d foil of copper / aluminum / copper by choosing the thin thing firom the thickness of a 
^^l^er copper layer beforehand Since the circuit which consists of alumiimm/copper can be 
fo^ei mS t^e ckcuit which consists of lower layer copper by removmg the upper copper 
S m^a^wer layer copper layer remain remain It has the description that it can complete 
by onc^ totiie count of etching which circuit formation takes havmg been plurality 

mSl4^SLore. it is carrying out etching removal of the parts other than die aluminum layer 
wWch Sl^e lower pTof the upper copper layer after said 4th process in this invemion. 
BvtSnftre copper circuit which consists of a lower copper layer and repeating said 4th 
^roSS^Sie drc J where height consists of copper for soldering with a suitable fi-ont face unldce 
Se c^cu^wWch consists of tSe aforementioned copper / aluminum / copper. The circuit which 
^nsSt^f^ copper / aluminum / copper which a part of lower layer copper layer exposed, and 
TcScuU wWch cS^^^^^^ of the copper / aluminmn / copper which a part of alummum layer h^ 
^xpos^c^ also be fornied, and it has the description that a firee circmt design is possible (refer 

mO^irStfcUtion. this invention is characterized by preparing a solder resist layer so that solder 
S Si^ed in the location of a request of the circuit which consists of a copper layer as a 
fi^^l nmS^hi addition to said process. Although solder is minded for electromc parts or 
S'l pitT sucJTa semiconductor device, and it is joined and is carried in the part by 
wwSeS face of a circuit consists of a copper layer as above-mentioned, m that case, 
I^wt aSi^es to an umiecessary part, remains and tends to cause abnorma ities, such as an 
e?^Sc1^^ ci^uit between circuits, under real use. In order to prevent this, m tlus invention a 
soWrretsflayer is prepared in the location of a request of the circuit which consists of a copper 

m0261 Furthermore, this invention is the metal base circuit board which prepared the circuit 
Sco^n?a Compound foil of copper / aluminum / copper through an msulaUng layer on 
fee meS pla e The miiSmum circuit width of face is the metal base circuit board characterized 
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by 25 -micrometer or more being 100 micrometers or less. As a more concrete embodiment It is 
the aforementioned metal base circuit board characterized by the maximimi current which flows 
in a circuit being more than Imicroper circuit width of face of 1 micrometer A (below SmicroA), 
and can obtain easily based on the manufacture approach of the aforementioned metal base 
circuit board. 

[0027] The minimvmi circuit width of face of the metal base circuit board of this invention is 25 
micrometers or more 100 micrometers or less. In less than 25 micrometers, there is a possibility 
that the electric short circuit between circuits may arise. On the other hand, although there is no 
limit technical about the upper limit of the minimum circuit width of face, when too much large, 
in the circuit degree of integration in the circuit board not going up but exceeding 100 
micrometers, conventionally, a well-known thing and a well-known difference are small, and 
become inadequate for attaining the purpose of this invention. 

[0028] Moreover, since the metal base circuit board of this invention has the circuit of copper / 
alxmiinum / copper and can solder electronic parts and an electrical part to this part, the problem 
that current capacity was restricted in the conventional soldering section is solved, and it has big 
electric capacity. If based on this invention person's experimental result, it has the description to 
which said minimum circuit width efface is 25-100 micrometers, and can carry out the load of 
the current below SmicroA more than from Imicroper circuit width of face of 1 micrometer A. 
[0029] 

[Example] [Example 1] On an aluminum plate with a thickness of 1,5mm, the bisphenol A mold 
epoxy resin (oil-ized shell company make; EP828) which does 55 volimie % content of an 
aluminum oxide (Showa Denko K.K. make; SRW) is applied so that the thickness after 
hardening of an insulating layer may be set to 50 micrometers. Furthermore, the metalUc foil 
which consists of a compoxmd layer of an aluminum layer and a copper layer has been arranged 
so that a copper layer may touch said insulating layer, said insulating layer was hardened by 
heating vmder pressurization, and the metal base substrate was produced. At this time, the 
thickness of an aluminimi layer was 40 micrometers and the thickness of a copper layer was 10 
micrometers. 

[0030] A zinc coat is formed by the permutation galvanizing method on the aluminimi of the 
metallic foil which consists of a compound layer of aluminum and copper after sticking the 
protection sheet which consists of polypropylene on the rear face of the aliuninum plate of said 
metal base substrate, and it is plating **** about a copper layer with a thickness of 3 
micrometers on a zinc coat. After carrying out the mask of the etching resist to a desired location 
using screen printing furthermore, said copper layer was etched using sulfiiric-acid-hydrogen 
peroxide solution. Copper was used for etching resist for etching resist after removal in 2% of 
caustic-alkali-of-sodium water solution, and aluminum was etched in 15% of caustic-alkali-of- 
sodium water solution. 

[0031] Next, the resist was again appUed to the request part of said copper layer, and it 
considered as etching resist using the aforementioned aluminum, and the upper layer and a lower 
layer copper layer were etched by mixture with a sulfiiric acid of 120g [A. ] and a hydrogen 
peroxide of 45g [/I. ]. Then, etching resist is removed, said copper layer is used for etching resist, 
and aluminum is etched. Next, the resist was again applied to the request part of a copper layer, 
the upper layer and a lower layer copper layer were etched by the mixture of sulfiiric-acid 120 g/1 
and hydrogen-peroxide 45 g/1, and the metal base circuit board was obtained by removing 

etching resist. 

[0032] The maximum current to which this metal base circuit board flows in a circuit in a signal 
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circuit part could pass more than Imicroper circuit width of face of 1 micrometer A, moreover it 
was 25 micrometers in the minimum circuit width of face, and the minimum conductor spacing 
was 25 micrometers. Consequently, about the signal circuit part, the area could be reduced to 1/3 
of the area which was required in the case of the conventional metal base circuit board, the whole 
metal base circuit board area was reduced to about 40% of the conventional thing as the result, 
and densification was attained. 
[0033] 

[Effect of the Invention] As a result of using copper plating for the etching resist of alimiinum, 
since etching-resist peeling and breakage under etching are prevented, a copper overhang 
generates the metal base circuit board of this invention. Since side etching is controlled, the 
bottom of an overhang can raise an etching factor. Since there is the description which can carry 
efficiently the circuit which for the reason circuit formation is made to high density and passes a 
comparatively small current, it is suitable as a substrate for hybrid integrated circuits which 
requires a signal circuit. 

[0034] Moreover, according to the approach of this invention, it has said cross-section 
configuration, and a circuit is stabilized by the minimum value of the distance of circuits in the 
metal base circuit board which has the part of the circuit width efface which is 25-100 
micrometers further 25-100 micrometers, can obtain, and is very useful on industry. 
[0035] Furthermore, without using the etching resist of an organic solvent exfoliation mold with 
problems, such as carcinogenic, ozone layer depletion, and environmental destruction, according 
to the approach of this invention, the minimxim circuit width of face.is rich in 25-100 
micrometers and circuit accumulation nature, moreover the metal base circuit board of large 
electric capacity is offered, and it is very useful on industry. 
CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture approach of the metal base circuit board of having prepared the 
circuit which consists of a compound foil of copper / aluminum / copper through an insulating 
layer on the metal plate. (1) The process which carries out the laminating of the compound foil of 
copper / aluminimi / copper through an insulating layer, and forms a metal base substrate on a 
metal plate, (2) The process which carries out etching removal of the request part of the copper 
layer which has exposed said metal base substrate, (3) Etching resist is prepared in the request 
parts of a process and (4) copper layers which use said copper layer for etching resist, and etch 
the exposed alimiinum. A siuface copper layer. The manufacture approach of the metal base 
circuit board characterized by passing through the process which carries out etching processing 
of both the lower layer copper layers one by one. 

[Claim 2] The manufacture approach of the metal base circuit board according to claim 1 
characterized by adding the process which carries out etching removal of the aluminimi layers 
other than the aluminum layer of the lower part of the copper layer of (5) surfaces, and repeating 
the aforementioned (4) process further after the aforementioned (4) process. 
[Claim 3] The manufacture approach of the metal base circuit board according to claim 1 or 2 
characterized by etching so that an up copper layer may moreover be removed in the process of 
the above (4) while making a lower layer copper layer remain. 

[Claim 4] The manufacture approach of claim 1 characterized by preparing a solder resist layer 
so that solder can be prepared in the location of a request of the circuit which consists of a 
copper layer as a final process, and the metal base circuit board according to claim 2 or 3. 
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[Claim 5] The metal base circuit board to which it is the metal base circuit board which prepared 
the circuit which consists of a compound foil of copper / aliraiinimi / copper through an 
insulating layer on the metal plate, and the minimum circuit width of face is characterized by 25- 
micrometer or more being 100 micrometers or less. 

[Claim 6] The metal base circuit board according to claim 5 characterized by the maximum 
current which flows in a circuit being more than Imicroper circuit width of face of 1 micrometer 
A, 
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